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1. An ink jet printing apparatus capable of performing 
a preliminary ejecting ope^ftion that does not contribute 
to printing, said apparatus comprising; 

a print head h^^ing a nozzle wherein an amount of ink 
ejected throughx^aid nozzle varies depending on time during 
which printing is not executed, and in that: 

said preliminary ejecting operation is performed 
taking an opportunity in which an amount of ink passing 
yfrough said nozzle is decreased below a normal value. 
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2. The ink jet 
wherein said oppo 
in which said amou 
decreases belo 




ratus according to claim 1 
Corresponds to an ejecting state 
passing through said nozzle 
value . 
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3. The ink jet printing apparatus accordinojk© claim 1 
wherein said opportunity corresponds tp^rirst ejection 
or first and second ejections fqj-*6wing a last ejection. 

4 . The ink jet prinfrfhg apparatus according to claim 1 
wherein said oi^drtunity corresponds to an ejection 
between tija^when said amount of ink passing through said 
no zz-L^s tarts to decrease below said normal value and time 

(en said amount of ink recovers to said normal value. 
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5. The ink jet printing apparatus according to claira^l 
wherein said preliminary ejecting operation is performed, 
on a print medium. / 

6. The ink jet printing apparatus according to claim 5 
wherein said preliminary ejecting operation is performed 
on said print medium only if dots formed on said print 
medium may be unnoticeable compared t?o a printed image, 
and wherein said preliminary ejecting operation is 
performed on an object other than &aid print medium if dots 
may be noticeable. / 

7. The ink jet printing apparatus according to claim 5 
wherein said preliminary ye jecting operation is performed 
on an object other tharr said print medium if said amount 
of ink decreases belojff said normal value before said print 
medium reaches a pointed position relative to said print 
head. / 

8 . The ink yjet printing apparatus according to claim 1 
wherein saira preliminary ejecting operation is performed 
when a predetermined time has elapsed after a last ejection, 
said predetermined time including time during which said 
amount of ink passing through said nozzle is decreased 
sionif icantly . 



9. The ink jet printing apparatus according to claim 8 
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wherein said predetermined time is determined depending 
on a temperature condition and a humidity condition of s^id 
printing apparatus . / 

10. The ink jet printing apparatus accordingyco claim 8 
wherein said print head has a plurality of iiozzles, and 
wherein said predetermined time is determined for each of 
nozzles. / 

11. The ink jet printing apparatus ^according to claim 10 
wherein said predetermined time £6r each of said nozzles 
is corrected using dithering, error diffusions, or random 
numbers so that a dot pattern formed during said 
preliminary ejecting operation for said plurality of 
nozzles is unnoticeable ycompared to a printed image. 

12. The ink jet printing apparatus according to claim 8 
further comprising^ 

a table use/ to determined said predetermined time 
and ejecting numbers for said preliminary ejecting 
operation, and 

a control device for controlling said predetermined 
ejecting/operation, said control device using said table 
to perform said predetermined ejecting operation. 

13/f The ink jet printing apparatus according to claim 1 
wherein said print head includes an electrothermal 



- 59 - 



converting element, said print head ejecting inkyhsing 
thermal energy generated by said electrothermal 
converting element . 
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14. The ink jet printing apparatus according to claim 1 
wherein said print head includes a piezoelectric element, 
said print head ejecting ink using/mechanical energy 
generated by said piezoelectric ^element . 
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10 15. An ink jet printing apparatus capable of executing 
a printing process using ink: containing a pigment as a color 
material and performing/a preliminary ejecting operation 
that does not contribute to printing, said apparatus 
comprising: 

15 a print head having a nozzle wherein an optical density 

obtained from a pigment concentration of ink ejected 
through said/nozzle varies depending on time during which 
printing 1£ not executed, and in that: 

said' preliminary ejecting operation is performed 

20 taking/an opportunity in which an optical density obtained 
from/a concentration of ink passing through said nozzle 
is/decreased below a normal value . 
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16. The ink jet printing apparatus according to claim 15 
wherein said oppor^ujlity corresponds to an ejecting state 
in which said op^ccJ^Fclensity obtained from said 
concentration o^ink passing through said nozzle is 
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decreased below/said normal value^ 



17. The ink jet printing apparatus according to claim 15 
wherein said opportunity corresponds to a first ejection 
or first and second ejections following a last ejection, 
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18. The ink jet printing apparatus accordin/to claim 15 
wherein said opportunity corresponds to ail ejection 
between time when said optical density obtained from said 
pigment concentration of ink passingythrough said nozzle 
starts to decrease below said normal value and time when 
said optical density of ink recovers to said normal value 

19. The ink jet printing app/aratus according to claim 15 
wherein said preliminary Ejecting operation is performed 
on a print medium. 
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20. The ink jet printing apparatus according to claim 19 
wherein said preliminary ejecting operation is performed 
on said print nfedium only if dots formed on said print 
medium may bff unnoticeable compared to a printed image, 
and whereirf said preliminary ejecting operation is 
performed^ on an object other than said print medium if dots 
may be /noticeable . 

21 J The ink jet printing apparatus according to claim 19 
lerein said preliminary ejecting operation is performed 
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on an object other than said print medium if aa^d amount 
of ink decreases below said normal value before/said print 
medium reaches a printed position relative j^o said print 
head . 

22. The ink jet printing apparatus according to claim 15 
wherein said preliminary ejecting operation is performed 
when a predetermined time has elapsed after a last ejection, 
said predetermined time including time during which said 
optical density obtained f ronp said concentration of ink 
passing through said nozzle/is decreased significantly. 

23. The ink jet printing apparatus according to claim 22 
wherein said predeterrriined time is determined depending 
on a temperature condition and a humidity condition of said 
printing apparatus/ 

24. The ink jetr printing apparatus according to claim 22 
wherein said print head has a plurality of nozzles, and 
wherein sai^ predetermined time is determined for each of 
said nozzles 



25. Thj£ ink jet printing apparatus according to claim 24 
wherein said predetermined time for each of said nozzles 
is Qbrrected using dithering, error diffusions, or random 
members so that a dot pattern formed during said 
preliminary ejecting operation for said plurality of 
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nozzles is unnoticeable compared to a printed irafage. 

26. The ink jet printing apparatus accordinc/to claim 22 
further comprising: / 

a table used to determined said predetermined time 
and ejecting numbers for said preliminary ejecting 
operation, and / 

a control device for controlling said predetermined 
ejecting operation, said controydevice using said table 
to perform said predeterminedye jecting operation. 

27. The ink jet printing apparatus according to claim 15 
wherein said print head includes an electrothermal 
converting element, sa/d print head ejecting ink using 
thermal energy generated by said electrothermal 
convert ing element / 

28. The ink jet^printing apparatus according to claim 15 
wherein said print head includes a piezoelectric element , 
said print laead ejecting ink using mechanical energy 
generatedyoy said piezoelectric element. 

29. Aypreliminary ejecting method for an ink jet printing 
apparatus comprising a print head having a nozzle, said 
apparatus being capable of performing a preliminary 
ejecting operation that does not contribute to printing, 
said method comprising a step of: 



(a) executing said preliminary ejecting operation taking 
an opportunity in wj^och an amount of ink passing through 
said nozzle is (Jecreased below a normal value, if said 
amount of ink/varies depending on time during which no 



printing jsrocess is executed. 



30. The preliminary ejecting method according to claim 
29 wherein said pMiortefnity corresponds to an ejecting 
state in which said/amount of ink passing through said 
nozzle decreases/below said normal value. 
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31. The preliminary ejecting method according, to claim 
29 wherein said opportunity corresponds to a f^rst ejection 
or first and second ejections f ollowing^a last ejection, 

32. The preliminary ejecting met#bd according to claim 
29 wherein said opportunity corresponds to an ejection 
between time when said amoup^t of ink passing through said 
nozzle starts to decreas^below said normal value and time 
when said amount of ^afnk recovers to said normal value 
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33. The preliprinary ejecting method according to claim 
29 wherein jgaid preliminary ejecting operation is 
performed on a print medium. 

34^ The preliminary ejecting method according to claim 
\3 wherein said preliminary ejecting operation is 
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performed on said print medium only if dots formed on said 
print medium may be unnoticeable compared to a prinxed 
image, and wherein said preliminary ejecting operation is 
performed on an object other than said print medium if dots 
may be noticeable. / 

35. The preliminary ejecting method according to claim 
33 wherein said preliminary ejecting elperation is 
performed on an object other than said/print medium if said 
amount of ink decreases below said normal value before said 
print medium reaches a printed nosition relative to said 
print head. / 

36. The preliminary ejecting method according to claim 
29 wherein said preliminary ejecting operation is 
performed when a predetermined time has elapsed after a 
last ejection, said/predetermined time including time 
during which said amiount of ink passing through said nozzle 
is decreased significantly. 

37. The preliminary ejecting method according to claim 
36 wherein/said predetermined time is determined depending 
on a temperature condition and a humidity condition of said 
printing apparatus . 

38/f The preliminary ejecting method according to claim 
36 said print head has a plurality of nozzles, and wherein 



said predetermined time is determined for each of nozzles* 

39. The preliminary ejecting method according to claim 
38 wherein said predetermined time for each of said nozzles 
is corrected using dithering, error diffusions, or random 
numbers so that a dot pattern formed during said 
preliminary ejecting operation for s4id plurality of 
nozzles is unnoticeable compared to a printed image. 



ifi 10 40. The preliminary ejecting method according to claim 

. &t / 
%5 / 

m 29 wherein said print head includes an electrothermal 

m / 

converting element, said py±nt head ejecting ink using 

thermal energy generated /by said electrothermal 

converting element . 
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41. The preliminary ejecting method according to claim 
29 wherein said print head includes a piezoelectric element , 
said print head/e jecting ink using mechanical energy 
generated by said piezoelectric element . 



42. A preliminary ejecting method for an ink jet printing 
apparatus/comprising a print head having a nozzle, said 
apparati/s being capable of executing a printing process 
using Ank containing a pigment as a color material, and 
25 per^6rming a preliminary ejecting operation that does not 
contribute to printing, said method comprising a step of: 
(a) executing said preliminary ejecting operation taking 



- 66 - 



* 




an opportunity in which aj*""optical density obtained from 
a concentration of ip£c passing through said nozzle is 
decreased below abnormal value, if said optical density 
varies depen^amg on time during which no printing process 
is executed. 
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43. The preliminary ejectdfng method according to claim 
42 wherein said jeffeporttmity corresponds to an ejecting 
state in which {gaa^r Dptical density obtained from said 
concentration ink passing through said nozzle is 
decreased below said normal value . 



44. The preliminary ejecting method according to claim 
42 wherein said opportunity corresponds to a/irst ejection 
15 or first and second ejections following^ last ejection. 



\ - 45 • The preliminary ejecting method according to claim 
42 wherein said opportunity/corresponds to an ejection 
between time when said optical density obtained from said 
20 pigment conceritratioi)/of ink passing through said nozzle 
starts to decrease/below said normal value and time when 
said optical d^rfisity recovers to said normal value. 



46. The^reliminary ejecting method according to claim 
25 42 wherein said preliminary ejecting operation is 
performed on a print medium. 
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47. The preliminary ejecting method according to claim 
46 wherein said preliminary ejecting operation is ^ 
performed on said print medium only if dots formed on/said 
print medium may be unnoticeable compared to a jxrinted 
image, and wherein said preliminary ejecting opea^ation is 
performed on an object other than said print medium if dots 
may be noticeable. / 

48. The preliminary ejecting method Recording to claim 
46 wherein said preliminary ejecting operation is 



performed on an object other than said print medium if said 
amount of ink decreases below saa^normal value before said 
print medium reaches a printeu position relative to said 
print head. / 

49. The preliminary ejecting method according to claim 
42 wherein said preliminary ejecting operation is 
performed when a predetermined time has elapsed after a 
last ejection, s^aid predetermined time including time 
during which yaid optical density obtained from said 
concentration of ink passing through said nozzle is 
decreased /significantly. 

50. Tile preliminary ejecting method according to claim 
49 wherein said predetermined time is determined depending 
or/a temperature condition and a humidity condition of said 
printing apparatus . 
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51. The preliminary ejecting method according tx> claim 
49 said print head has a plurality of nozzles, ^efnd wherein 
said predetermined time is determined for eaefli of nozzles 
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52. The preliminary ejecting method Recording to claim 
51 wherein said predetermined time for each of said nozzles 
is corrected using dithering, error diffusions, or random 
numbers so that a dot pattern yf ormed during said 
preliminary ejecting operation for said plurality of 
nozzles is unnoticeable compared to a printed image. 

53. The preliminary Ejecting method according to claim 
42 wherein said prjmt head includes an electrothermal 
converting elemejft , said print head ejecting ink using 
thermal energy/generated by said electrothermal 
converting 




54. The ypreliminary ejecting method according to claim 
42 whei^in said print head includes a piezoelectric element , 
said/print head ejecting ink using mechanical energy 
generated by said piezoelectric element . 
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